A nucleic acid switch triggered by the HIV-1 nucleocapsid protein.
A unimolecular oligonucleotide switch, termed here an AlloSwitch, binds the mature HIV-1 nucleocapsid protein, NCp7. This switch can be used as an indicator for the presence of free NCp7 and NC domains in precursor and fusion proteins. It is thermodynamically stable in two conformations, H and O. A FRET pair is covalently attached to the strands to report on the molecular state of the switch. The results show that NC has an affinity for O 170 times higher than its affinity for H and that in the absence of NC the equilibrium ratio K1 = [O]/[H] = 0.10 +/- 0.03 for the switch sequence reported here. The change between the two states happens on a rapid kinetic time scale. A framework is introduced to aid in the design of AlloSwitches aimed at other targets. A high-affinity probe segment must be available to bind the target in the O-form, while a cover segment hides the probe in H. A key is adjusting the cover sequence to favor the H-form by a factor of 10-1000. This affords a robust response to small changes in target concentration, while saturation produces more than 90% of the maximal change in fluorescence. When a competitor displaces the switch from the NC-O complex, the released switch reverts to the H-form. This is the basis for a mix-and-read strategy for high-throughput screening of anti-nucleocapsid drug candidates that is much simpler to execute than traditional assays that require immobilization and washing steps.